Topographic distribution of efferent fibers originating from homotopic or heterotopic transplants: heterotopically transplanted neurons retain some of the developmental characteristics corresponding to their site of origin.
The present study was undertaken to determine whether the topographical distribution of cortical efferents is exclusively dependent on environmental cues or is also controlled by intrinsic factors. For the purpose, we used a sensitive tract-tracing method (Phaseolus vulgaris leucoagglutinin) to compare the pattern of efferent fibers of homotopic and heterotopic transplants of embryonic (E16) neocortex. Our findings indicate that transplants of embryonic sensorimotor cortex placed homotopically in the sensorimotor cortex of newborn rats distribute a set of efferent projections not fundamentally different from that of normal sensorimotor cortex. The pattern of efferents arising from transplants of embryonic occipital cortex heterotopically placed in the sensorimotor cortex of newborns is strikingly different. Heterotopically transplanted neurons: (i) only rarely contact normal targets of the motor cortex; (ii) systematically project towards normal targets of the visual cortex (primary and secondary visual cortical areas, dorsal and ventral lateral geniculate nuclei, lateral dorsal and lateral posterior thalamic nuclei, anterior pretectal nucleus and superficial and intermediate layers of the superior colliculus); (iii) distribute fibers to structures normally receiving fibers from both motor and visual cortices (caudate-putamen, pontine nuclei), either exclusively into the visual cortico-recipient zone of the structure or into both visual and motor cortico-recipient zones. Taken together, these results seem to indicate that the heterotopically transplanted cells have retained certain anatomical characteristics of their locus of origin.